In previous experiments (1-3), we demon strated that the myelin butanol extracts (proteolipids) had a specific binding capacity for 5-hydroxytryptamine (5-HT). Moreover, we proposed that what has been reported to be a possible proteolipids 5-HT receptor (4, 5) originated not from the synaptic mem branes but from the myelin fragments. Johnson et al. (6) suggested that the proteolipids 5-HT receptors are mainly sul phatides and phosphatidylinositol. However, we found that other component(s) besides these two acidic lipids may be implicated in the binding of 5-HT to myelin butanol extracts (7) . On the other hand, Ochoa & Bangham (8) reported that 5-HT binds to liposomes containing gangliosides. In addition, it is well known that gangliosides serve as surface membrane receptors (9) . To obtain more detailed information on the nature of 5-HT binding components present in the myelin butanol extracts, we assessed the content of gangliosides in these extracts and also the 5-HT binding capacity.
Warren (10) reported that the thio barbiturate method has a sensitivity 12 times higher than that of the resorcinol method (11 ) and allows for a direct analysis of sialic acids in the tissues.
However, for the myelin butanol extracts a direct colorimetric assay of thiobarbiturate was unsuitable. We applied ion exchange chromatography to first remove the contaminants and then designed a colorimetric method which is even more sensitive than the resorcinol method of Svennerholm (11). Dowex 2-X 8 (50-100 mesh) and 50W-X 8 (100-200 mesh) were obtained from the Dow Chemical Co. N-Acetylneuraminic acid (NANA) was from Sigma Chemical Co. Myelin and its butanol extracts were prepared from rat brain stems, as described previously (7) . Tissue extracts from myelin, spinal cord and liver were obtained by the method of Ledeen & Yu (12) . An aliquot of each extract (50-100 mg as wet tissue) was evaporated under N2 and the resultant residue was suspended in 5 ml of 0.05 N H2SO4. The mixtures were hydrolyzed at 90°C for 1 hr and a 4 ml sample was loaded onto a Dowex 2-X 8 column (acetate form, 0.8x3 cm). Stepwise elution was carried out with the following solvents: 20 ml of distilled-water and 15 ml of 1.2 M acetate buffer, pH 4.4. By this process, most of the contaminants (e.g., sucrose, 2 deoxyribose, etc.) were eluted with water, whereas the sialic acids were displaced only with acetate buffer as reported by Sven nerholm (11) . However, sialic acids of the second eluate could not be determined directly by the thiobarbiturate method because of interference of color development with the acetate buffer. Thus, the second eluate was poured on a Dowex 50W-X 8 column (hydrogen form, 0.8 x 12 cm) and the column was washed with 10 ml of distilled-water. The collected fraction was concentrated and the sialic acids were assayed by the thio barbiturate method, using NANA as a standard.
In recovery experiments, NANA was added to the samples before hydrolysis. The recovery of added NANA was 97% or over.
To confirm the reliability of the above described method, the content of gangliosides in different tissues was also determined. The results are summarized in Table 1 . To clarify the type of sialic acids (bound or free), samples were exhaustively dialyzed against water according to the method of Tettamanti et al. (13) and the so-obtained free sialic acids were calculated after determination of the bound acids. The free values were approx. 6% of total sialic acids, and thus the values represented in Table 1 reflect the lipid-bound sialic acids. Total sialic acid of myelin was 68.3±3.5 ug/100 mg dry myelin and this value is in good agreement with the result of Norton & Poduslo (14) . In cat spinal cord, the GLC method has given a 165 iig sialic acid/g wet weight (15) . However, this value is much lower than that of the present method even considering species differences. Usually, a condition of 80°C 1 hr in 0.05 N methanolic HCI has been used to derive a a-NANA in the GLC method.
When spinal cord extracts were hydrolyzed at 80°C for 1 hr in 0.05 N H2S04, total sialic acid was 154 ucg/g wet weight.
These observations suggest that the liberation of sialic acid from spinal cord extracts may be incomplete in the case of the GLC method. Thus, evaluation of the content of gan gliosides using a mild hydrolysis-treatment should be done with great care. Gangliosides were dissolved in butanol-water mixtures (14%, v/v), and a 0.25 ml sample was incubated for 20 min with 5x10-' M of C11-5-HT. After incubation, the mixtures were passed through a Sephadex LH2O column (0.6 x 1 5 cm) and eluted with the following solvents: 8.4 ml of chloroform, 4.2 ml each of chloroform-methanol (CM) 15:1, 10:1 and 6:1, and then 15 ml of CM 4:1. The bound radioactivity in CM 4:1 eluate was measured as described previously (2) . Results are expressed as the percent of input total radioactivity (mean±S.E.M. of 3 experiments).
Since the myelin butanol extracts contained approx. 23% of gangliosides of myelin, binding experiments of C14•5-HT to these gangliosides were performed by Sephadex LH2o column chromatography as described previously (2) . Gangliosides were prepared from rat brain stems by the method of Ledeen & Yu (12) . The results (Table 2) indicated that only high concentrations of gangliosides (the molar ratio of gangliosides to 5-HT is approx. 2) showed a slight 5-HT binding capacity while the low concen trations (0.8 and 3.5 ,ug gangliosides concen tration correspond to that of the myelin butanol extracts and myelin, respectively) were not effective for the binding. Thus, it seems unlikely that gangliosides play a role in the organization of the specific 5-HT binding components present in the myelin butanol extracts.
